A healthy nurse work environment is a workplace that is safe, empowering, and satisfying. Many research studies were conducted on nurse work environments in the last decade; however, it lacks an overview of these research studies. The purpose of this review is to identify, evaluate, and summarize the major foci of studies about nurse work environments in the United States published between January 2005 and December 2017 and provide strategies to improve nurse work environments. Databases searched included MEDLINE via PubMed, CINAHL, PsycINFO, Nursing and Allied Health, and the Cochrane Library. The literature search followed the PRISMA guideline. Fifty-four articles were reviewed. Five major themes emerged: 1) Impacts of healthy work environments on nurses' outcomes such as psychological health, emotional strains, job satisfaction, and retention; 2) Associations between healthy work environments and nurse interpersonal relationships at workplaces, job performance, and productivity; 3) Effects of healthy work environments on patient care quality; 4) Influences of healthy work environments on hospital accidental safety; and 5) Relationships between nurse leadership and healthy work environments. This review shows that nurses, as frontline patient care providers, are the foundation for patient safety and care quality. Promoting nurse empowerment, engagement, and interpersonal relationships at work is rudimental to achieve a healthy work environment and quality patient care. Healthier work environments lead to more satisfied nurses who will result in better job performance and higher quality of patient care, which will subsequently improve healthcare organizations' financial viability. Fostering a healthy work environment is a continuous effort.
Introduction
A healthy nurse work environment is a workplace that is safe, empowering, and satisfying [1] . The Institute of Medicine (IOM), a leader in providing leadership and guidance to the healthcare system in the United States, released two landmark reports: To Err Is Human: Building a Safer Health System [2] and Crossing the Quality Chasm: A New Health System for the 21st Century [3] , in 1999 and 2001 respectively. These two reports recognized the issues about patient safety and care quality that challenged the healthcare system in the United States.
Currently, medical errors are the third leading cause of death in the United States [4] . To prevent medical errors, having a healthy work environment and a stable nursing workforce are critical. The current nursing turnover rate is as high as 27% and estimated to cost hospitals an average of $5.13M-$7.86 M per year [5] . Establishing and sustaining a healthy work environment are vital for nurse satisfaction and retention, patients' safety, and care quality, which play a fundamental role in healthcare organizations' financial viability [6] .
As part of the efforts to improve patient safety and care quality, professional organizations such as the IOM and the American Nurses Credentialing Center (ANCC) have placed great emphases on promoting nurse work environments. Having recognized the importance of nurse work environment in patient care, the IOM issued a report in 2004: Keeping Patients Safe: Transforming the Work Environment of Nurses [7] . Magnet Designation ® , a performance-driven recognition for healthcare organizations with excellent nursing care, is another program that distinguishes hospitals having a healthy work environment and positive nurse and patient outcomes [8] .
Background
With the increased appreciation of healthy work environments, many research studies were conducted examining nurse work environments [9] . A search for systematic reviews was conducted in PubMed, CINAHL, PsycINFO, and Cochrane Library on studies about healthy nurse work environments published in the past decade. It was noticed that the existing systematic reviews mainly focused on specific areas of nurse work environments. For instance, Copanitsanou and colleagues [10] reviewed 10 studies from the MED-LINE database about the effects of work environments on patient and nurse outcomes. Shirey [11] reviewed 10 articles from PubMed about leadership practices to promote healthy nurse environments. Ma and colleagues [12] conducted a review of 10 studies about the influences of nurse work environments on patients' readmission risk.
Purpose
While providing valuable information about nurse work environments, these systematic reviews do not offer an overview of studies about nurse work environments in the past decade. With the continuing changes in healthcare, knowing the current state of the science on the nurse work environment can help nurses, leaders, and researchers understand the present trends of nurse work environments, evaluate existing practice approaches, and strategize future research tactics. Therefore, the purpose of this article is to identify, evaluate, and summarize the major foci of studies about nurse work environment in the United States published between January 2005 and December 2017 and provide strategies to improve nurse work environments.
Methods

Design
This is a systematic review with a narrative synthesis. The review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [13] . Before initiating the search for literature, our research team developed a plan of study. In this plan, our team identified databases, key words, and terms to be searched, set inclusion and exclusion criteria and quality appraisal tools to screen and appraise articles, and strategized approaches to extract data and conduct data analysis.
Data sources and searches
Databases searched included MEDLINE via PubMed, CINAHL, PsycINFO, Nursing and Allied Health (ProQuest), and the Cochrane Library (CENTRAL, Cochrane Database of Systematic Reviews, and DARE). Search terms included a combination of subject headings, terms, and keywords such as 'healthy work environment,' 'work environment,' 'workplace environment,' and 'nurses,' "nurse," or 'nursing.' The date limits were set between January 2005 and December 2017. PubMed search query included: "work environment" [tiab] OR "work environments" [tiab] OR "workplace environment" [tiab] OR "workplace environments" [tiab] ; "Nurses"
Search query for CINAHL and PsycINFO included: TI "healthy work environment" OR TI "healthy work environments" OR TI "nurse work environment" OR TI "workplace environment" OR TI "workplace environments" AND TI "nurse" OR TI nurses; AB "healthy work environment" OR AB "healthy work environments" OR AB "nurse work environment" OR AB "workplace environment" OR AB "workplace environments" AND AB "nurse" OR AB nurses.
Inclusion and exclusion criteria and quality appraisals
Studies were selected based on inclusion and exclusion criteria set forth by the research team of this review. Inclusion criteria were that studies should be primary research studies with empirical data; focused on nurse work environment as indicated in the titles and abstracts of the articles; and published in English in the United States between January 2005 and December 2017. To ensure a homogeneous set of studies for this review, studies were excluded if they were conducted outside the United States. Due to the complexity of the healthcare systems across the globe and the volume of studies about nurse work environment worldwide, it is beyond the scope of this review to examine and compare studies of nurse work environments worldwide.
The quality of the studies was appraised based on the Critical Appraisal Tools by the Joanna Briggs Institute [14] . Studies were selected and screened based on the combination of inclusion/ exclusion criteria and the Critical Appraisal Tools [14] . The selection and quality appraisals of the studies were a collaborative effort by the first (HW) and second (KS) authors.
Search results
The initial literature search retrieved 5128 records after the combinations of the search terms were entered in each database, with 3834 articles remaining after the initial records were deduplicated using Rayyan. One hundred and eight articles remained after the titles and abstracts of the articles were screened. Eight articles were added through reference searches. After full articles were read and screened, a final count of fifty-four studies was included in the review. The details of the search process were displayed in a PRISMA flow chart (Diagram 1).
Data extraction and synthesis
Data analysis was conducted based on Miles, Huberman and Saldana's [15] constant comparative method to compare findings across studies. An information extraction table was developed to collect data including the purposes, designs, samples, measurements, and main findings of the studies. The first (HW) and second (KS) authors conducted the data extraction individually and crosschecked each other's work for accuracy, which was concurred by the co-authors. Through constant comparison of the data, themes were developed inductively.
Results
General characteristics of the studies reviewed
A total of fifty-four studies was included and reviewed. The studies were predominantly descriptive. The conceptual models that were referred to the most were the Structure-ProcessOutcome Model [16] , the System Research Organizing Model [17] , and the Contingency Theory of Organizations [18] . Nurse work environments were operationalized differently based on the measures used in the studies. The top three instruments used to evaluate nurse work environments were the Practice Environment of the Nursing Work Index Revised [19] , Essentials of Magnetism II [20] , and the American Association of Critical-Care Nurses (AACN) Healthy Work Environment Assessment Tool [21] . Table 1 lists a summary of the studies reviewed. Table 2 displays the top three measurements used to evaluate nurse work environments.
Major themes
Based on the findings of the studies reviewed, five major themes emerged. The themes included: 1. The impacts of healthy work environments on nurses' outcomes such as psychological health, emotional strains, job satisfaction, and job retention; 2. The associations between healthy work environments and nurse workplace interpersonal relationships, job performance, and productivity; 3. The effects of healthy work environments on patient care quality; 4. The influences of healthy work environments on hospital accidental safety; and 5. The relationships between nurse leadership and work environments.
3.2.1. The impacts of healthy work environments on nurses' outcomes 3.2.1.1. Nurses' psychological health and emotional strains. Nurses' psychological health in this article was referred to as gratified social interactions at workplace, job satisfaction, and compassion satisfaction. Nurses' emotional strains were denoted as emotional exhaustion, burnout, compassion fatigue, and stress. Assuring nurses' physical and psychological safety represented a significant priority in healthcare organizations [43] . Based on the studies reviewed, healthy work environments were positively associated with nurses' psychological health and negatively correlated with nurses' emotional strains.
Findings of the review indicated that nurses' stress levels were directly associated with their workload, the number of patients assigned [63] . However, when nurses perceived higher caring behaviors at workplace, they had significantly lower scores on compassion fatigue, stress, and burnout, and higher scores on work relationships, job satisfaction, and compassion satisfaction [29] . The quality of nurse work environments and nurse staffing had a negative relationship with nurse burnout [22] . Nurses working in Magnet Designated ® hospitals reported significantly lower emotional exhaustion than nurses in counterpart hospitals [38] .
3.2.1.2. Nurses' job satisfaction and retention. The impact of healthy work environments on nurses' job satisfaction and retention was one of the major study foci in the past decade. Findings of the studies reviewed indicated that the health of nurse work environments was significantly positively correlated with job satisfaction and retention. Nurses' job satisfaction was a significant [72] x Ulrich, 2014 [73] x Zori, 2010 [74] x Note: X ¼ denotes the measurements used to evaluate nurse work environments.
determining factor for nurse retention. Healthy work environments had a positive relationship with nurses' perceptions of their autonomy, control over practice, nursephysician relationships, and organizational support [33] . Healthy work environments were negatively correlated with nurse burnout, dissatisfaction, and intent-to-leave [48] . For new graduate nurses especially, nurse work environments were a significant factor determining the success of their immersion in their first nursing job [47] .
Nurse work environments were a noteworthy factor for new graduate nurses' three-year retention rate [46] . When working on units that were rated as healthy or very healthy work environments, newly graduated nurses' three-year-retention rates were significantly higher than those on units where work environments needed improvement [46] . Significantly more newly graduated nurses resigned within the first six months of hire from units where environments needed improvement than from units where work environments were rated as healthy or very healthy [46] .
3.2.2.
The associations between healthy work environments and nurse workplace interpersonal relationships, job performance, and productivity 3.2.2.1. Workplace interpersonal relationships. Exploring workplace relationships was another major study focus of this body of literature. Workplace interpersonal relationships were those occurring among colleagues and collaborators at a workplace. The main interpersonal workplace relationships found in this review were nurse-nurse, nurse-manager, and nurse-physician relationships.
Nurse workplace relationships were a significant factor affecting nurses' psychological health, job performance, and productivity. Poor workplace relationships significantly affected nursing staff's psychological health [43] . Negative workplace relationships could intensify nurses' intent-to-leave, making nurses not only leave their work units as a clinical nurse, but also give up nursing as a profession [56] .
Workplace relationships were vital in establishing and maintaining a healthy work environment. This review found that workplace incivility was a widely reported phenomenon in nursing. One study surveyed 659 nurses, among whom 553 (85%) reported workplace incivility and 239 (37%) indicated that they had actually instigated workplace incivility to other colleagues [49] . In another study, among the 1783 nurses surveyed, 28% of them reported violence at work, and 16% of the nurses reported sexual harassment [68] . Verbal abuse was also a common experience by nurses at workplaces [28, 49] .
Nurses perceived that having a sense of physical and mental safety was a basic need at work [68] . However, in a study with 4034 members of American Association of Critical-care Nurses, 18.2% of the participants reported sexual harassment, 26.6% discrimination, 64.4% verbal abuse, and 22.2% physical abuse [69] . A 2014 nurse survey showed that nurses reported deterioration of overall work environments in critical units from 2008 to 2013 [73] .
3.2.2.2.
Nurses' job performance and productivity. Workplace incivility occurred with a high price tag. The loss of productivity due to workplace incivility was estimated to be about 20%, which was computed to $11,581 per nurse per year [49] . Workplace incivility significantly affected nurses' job satisfaction, retention, and performance [49] . When working in a healthier work environment, nurses were more satisfied with their job and reported higher intent-to-stay [22] . To promote nurses' job performance and productivity, the focus should be not only on the care that nurses provided to patients, but also on the needs of nurses' self-care and their physical and psychosocial well-being [25, 63] .
To promote nurses' performance and productivity, both nurses' intrinsic and extrinsic factors should be achieved. Extrinsic factors included nurse work environments where direct patient care took place, communications at work, personal benefits, transit, and teaching/learning opportunities. Intrinsic factors included nurses' memory, sleep quantity and quality, perceived workload, and stress [63] . An optimal work environment was one that valued employee's strengths and contributions, encouraged effective twoway communication and the support between staff and organizations [25] , and empowered staff for active decision-making, involvement, teamwork, and peer cohesion [44] .
Nurse workplace relationships, job performance, and healthy nurse work environments were complementary to one another. One study reported that colleagues' social contacts outside work could impact nurses' caring behaviors and contentment at work [29] . Nurses' collegial social interactions outside their workplace and caring behaviors toward one another decreased their jobrelated stress and burnout and increased their job satisfaction [29] . These findings suggested that to promote healthy work environments, creating a culture of caring could be an important strategy.
Studies reviewed also compared nurse outcomes between Magnet ® Designated and non-Magnet ® designated Hospitals.
Nurses from Magnet Designated ® hospitals reported lower emotional exhaustion [38] , perceived higher quality of care [20] , and reported less workplace incivility than nurses in non-Magnet hospitals [49] . With a focus on providing excellent care, Magnet Designation ® could play a significant role in building and sustaining a healthy nurse work environment.
The effects of healthy work environments on patient care quality
Patient care quality was significantly associated with nursing work environments. Patient care quality indicators in the studies reviewed included patients' 30-day inpatient mortality, failure-torescue, in-hospital cardiac arrest survival, readmission rate, and satisfaction. Healthy work environments had a direct relationship with patients' cardiac arrest survival rate [54] and were negatively associated with patients' 30-day inpatient mortality rate [22] .
This review found that nurse work environments, patientenurse staffing ratios, and patients' care quality were significantly correlated. In healthier work environments where nurses were more satisfied with their job and had higher intent-tostay, patients' risks of death and failure-to-rescue were significantly lower [22] . Patients who were taken care of in hospitals with poor work environments had 16% less chance of surviving in-hospital cardiac arrests than those in hospitals with respectable work environments [54] .
Appropriate patientenurse staffing ratio and healthy work environments were complementary to one another in improving patient care outcomes [22, 23] . In hospitals with the poorest nurse staffing, healthier environments could reduce the chance of patient deaths and failure-to-rescue by about 2% and 3%; and in hospitals with the best nurse staffing, healthier environments decreased the odds of patient deaths and failure-to-rescue by a significantly higher rate, 12% and 14% correspondingly [23] . The same study also reported that improving patient-to-nurse ratio could improve patient care outcomes significantly in hospitals with healthy work environments, somewhat in hospitals with mixed work environments, and no effect in hospitals with poor work environments [23] . These findings indicated that nurse work environments could positively moderate the effects of nurse staffing ratio on patients' outcomes [23] .
The influences of healthy work environments on hospital accidental safety
Accidental safety was defined as unintended events that occurred unplanned and could have been avoided with appropriate efforts. Examples of unintended events included medication errors and nurse sharps injuries. Healthy work environments were significantly associated with hospital safety climate and culture. A poorer hospital safety climate and nurse work environments were significantly correlated with increased risk of patients' mortality rate [57] .
Establishing a safe workplace culture was a key in preventing medical errors and mortality rate. Nurses rated the following aspects as top strategies to promote a safety culture: a) nurses had input to prevent errors; b) leadership placed patient safety as a top priority; and c) nurses did not feel their mistakes would be held against them [57] . The most frequent reasons that nurses cited for not reporting medication errors were fear of a) adverse consequences from reporting errors, b) other nurses' perceptions of their competence, and c) blame focused on individuals who committed the errors rather than system [58] .
The prevention and interception of medical errors were multifactorial. A trusting and supportive work environment, however, could play a role in decreasing medication error rates and increasing nurses' error interceptions [37] . Findings of this review indicated that to reach patient safety goals, forming a supportive and blameless culture is foundational.
Healthy work environments were inversely correlated with nurses' occupational injuries. In a healthier work environment, nurses had one-third less of a chance to be injured by sharps [31] . Nurses from Magnet Designated ® hospitals reported lower rates of musculoskeletal injury and exposures to blood or body fluids [65] . Units within Magnet ® hospitals had a 21% lower likelihood of developing hospital-acquired pressure ulcers than units from nonMagnet ® hospitals [51] . Healthy work environments played a key role in hospitals' safety culture.
3.2.5. The relationships between nurse leadership and healthy work environments Healthy work environments and nurse leadership are mutually interdependent. The studies in this review demonstrated that nurse leaders played a vital role in establishing healthy work environments, patient care quality, and nurse job performance; vice versa, healthy work environments could also facilitate nurse leaders' leadership capabilities. Findings of the studies reviewed indicated that nurse leadership was a significant component of healthy work environments as well as a substantial determinant of nurses' retention and patient quality of care. Nurse managers' leadership ability was significantly positively associated with nurses' perceptions of the work environments [27, 32] . Supervisor support was a significant decisive factor for nurses' intent-to-leave or stay [26, 32] .
Nurse leadership was also a significant contributing factor to patient and nurse satisfaction. Nurses' favorable perceptions of their managers' leadership and ability had a significant positive relationship with better patients' satisfaction scores [27, 69] . Supportive leadership could lead to contented nurses and satisfied patients [27, 68] . Findings in this review demonstrated that nurse leadership capability is fundamental in establishing healthy work environments, maintaining a stable nursing workforce, and promoting patient care quality.
While workplace incivility was a significant phenomenon in healthcare, nurse leaders could make a difference. Nurse leaders' competence in handling workplace incivility and conflicts could either positively or negatively affect nurses' perceptions of its occurrence and severity [49] . Nurses who worked in a work environment with better support reported less workplace incivility [49, 70] .
Among nurses who planned to leave their positions, better leadership was the most frequently cited change that could make them alter their minds [69] . There was a significant positive correlation between nurseemanager relationships and nurse job satisfaction and retention [69] . These findings indicated that nurse leaders were anchors for a healthier work environment and a suite of enhanced patients' and nurses' outcomes.
Discussion
This article has focused on the state of the science of nurse work environments of the United States in the past decade. The concept of healthy work environment is not new. The American Association of Critical-Care Nurses (AACN) published standards to establish and sustain healthy work environments in 2005 [75] and then in 2016 [76] . Even though the concept of nurse work environment is not new, the interest in exploring and improving healthcare work environment has continued. The foci of the studies reviewed are mainly on relationships between healthy work environments and nurses', patients', and organizations' outcomes.
The intention of this review is to provide a comprehensive overview of the concept of healthy work environments. The findings of this review demonstrate that a healthy work environment is a broad construct and explored as a collective term signifying healthcare organizational culture and patient care environments. A healthy work environment may represent higher nurses' job satisfaction and retention in one study and nurse leadership, staff empowerment and engagement, and optimal patients' safety and quality of care in others, depending on the purposes and instruments researchers used for their studies. This review shows that a healthy work environment plays a significant role in healthcare delivery and is fundamental in providing high quality patient care.
This review finds that nurses, as frontline providers of patient care, are the foundation for patient safety and care quality. Promoting nurse empowerment, engagement, and interpersonal relationships at a workplace is rudimental to achieve a healthy work environment and quality of patient care. Under the current valuebased purchasing system, patients' care quality and safety are underpinnings for organizations' reputation and financial returns [6] . The findings of the current review indicate that healthy work environments are advantageous in maintaining a stable and sufficient nursing workforce, promoting hospital safety, encouraging nurse performance and productivity, improving patient care quality, and supporting healthcare organizations' financial viability.
Based on the findings of this review, nurse leadership is a key factor in building and sustaining a healthy work environment. Effective nurse leadership is an antecedent for a healthy work environment and journey of nursing excellence [11] . This review suggests that the impacts of nurse leadership could be seen in many areas of nurse performance and patient care outcomes. While patient care quality is the driving force for healthcare, nurse leadership is a facilitator and determining factor in the process of achieving nursing care excellence.
It is also noteworthy that when healthy work environments are explored, nurses' and patients' outcomes are often compared between Magnet ® and non-Magnet Designated hospitals. The findings indicate that the Magnet ® designation status is a significant defining factor for nursing care excellence. Hospitals with Magnet ® designation are recognized for their qualities of promoting healthy work environments, improving nurse satisfaction and retention, and decreasing medical errors [8] . A recommendation could be that research intervention studies be designed alongside hospitals' or organizations' Magnet Designation ® application process. With studies about nurse work environments being at a descriptive level currently, incorporating Magnet Designation ® process and intervention studies may be a win-win for all entities involved.
Strategies to promote nurse work environments
To establish and sustain a healthy work environment, AACN has put forward six standards. The AACN standards for creating and maintaining healthy work environments include: a) Skilled communication, b) True collaboration, c) Effective decisionMaking, d) Appropriate staffing, e) Meaningful recognition, and f) Authentic leadership [75, 76] . This review demonstrates that these standards have provided a framework and guidance for healthcare organizations to support nurses and promote patient care outcomes. Based on the findings of this review, some specific strategies are summarized to promote organizations' caring culture and nurse work engagements from nurses', nurse leaders', and organizations' perspectives.
Strategies from nurses' perspectives
Nursing is a key discipline and major workforce in healthcare. Nurses are frontline healthcare providers and therefore, are in a crucial position to build and sustain a healthy work environment. To act as frontrunners in healthcare, nurses should a) promote selfcare, finding ways to effectively rejuvenate and to give the best to self and others including patients and colleagues; b) cultivate resilience, looking for resources that can help to stay positive; and c) be a collaborator and change agent in promoting nurse work environments.
Strategies from nurse leaders' perspectives
Nurse leaders are anchors for nurses. Nurse leaders are situated to promote nurse performance, patient care quality, and healthy work environments. To lead prudently, nurse leaders need to a) be inspirational, inspiring nurses' sense of commitment, engagement, and enthusiasm; b) be proactive not reactive, willing to be risk takers in innovation and making changes; and c) lead with a vision, motivating others to rise to the occasion.
Strategies from organizations' perspectives
A healthcare organization's culture is an ultimate determinant for its success or failure. This review indicates that a positive organizational culture that is filled with support and team collaborations is an underpinning for a healthy work environment. To establish a healthy nurse work environment, healthcare organizations need to a) have a clear organizational vision and mission, providing guidance and directions for organizations' goals; b) lead in transformation and empowerment, making staff feel that they are part of the organization and what they do is meaningful and appreciated; and c) create a culture of caring, establishing an innovative environment that is rich in caring at both micro and macro levels.
Limitations
The concept of healthy work environments was one of the study foci of healthcare research worldwide in the past decade. This article focused on the studies conducted in the United States. Although this review did not give a global view of nurse work environments, it offered an outlook on research about nurse work environments in the United States, a homogeneous sample without cultural and political differences that might affect organizational and perceptual differences in work environments. Further studies may expand this review to include studies from other countries, especially those with different healthcare systems.
Recommendations for future research
Research about nurse work environments currently still stays at a descriptive level. Future research is needed to design and test interventions to promote healthy work environments. The published body of literature lacks information about the impacts of leadership's caring actions on nurse work environments. It also lacks research studies investigating nurses' contributions to building and maintaining a healthy work environment.
Conclusion
As healthcare reform continues to evolve in the United States, improving patient care quality and safety will continue to be the focus of healthcare organizations and healthcare-related research. The key to ensuring patients' quality of care is a healthy nurse work environment, which is essential in promoting nurse satisfaction, retention, and performance. Healthier work environments lead to more satisfied nurses who will result in better job performance and higher quality of patient care, which will subsequently improve healthcare organizations' financial viability. Fostering a healthy work environment is a continuous effort.
Declaration of conflicting interests
The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Author contributions
WEI conceived the study, conducted the initial literature search, organized the team, and designated the search and writing tasks. SEWELL conducted an independent literature search which was compared with WEI's initial search. WEI and SEWELL extracted data independently and cross-checked each other's work. WOODY and ROSE independently checked the data extracted after WEI and SEWELL. WEI drafted the manuscript and all authors contributed substantially to its revision. WEI is the corresponding author and takes responsibility for the paper as a whole.
